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(57) Abstract: While a corrected manipulated variable of a target 
floor reaction force (target floor reaction force moment) on the ba- 
sis of the difference between an actual state quantity such as the 
upper-body posture angle of a robot (1) and a target state quantity 
is periodically determined, a target motion of the robot (1) is pe- 
riodically determined by using the corrected manipulated variable 
and a dynamic model. At this time, a frictional force component for 
defining the frictional force between the robot (1) and a floor such 
as a translation floor reaction force horizontal component is used 
as a restriction object quantity to set the allowable range of the re- 
striction object quantity. A target motion is so determined that the 
restriction object quantity within the allowable range, and that the 
resultant force of the inertia generated by the motion of the robot 
(1) on a dynamic model and the gravity balances with the floor re- 
action force determined by correcting the target floor reaction force 
with the corrected manipulated variable. The target motion is de- 
termined by adjusting motion modes with different generation ra- 
tios of the floor reaction moments to the translation floor reaction 
forces. 
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# HI 31©^ {£©§!!-£-) ^^©^&^6n5. S716C 
5t^> a = -errq/r, 5 S 7 0 6 «6 fc&*S3B«j£#t*3i 

errq S 7 1 4l?tJ&fc/1 r T fij o US £ i« £ att 

%>ttmn&~-><omjE&*m 3 8 cwcioT^iizMP/^-> 

20 JCUn^§ C 0, I@IZMP/\^-> ^ jE £ *l 3 (frfc&^g 

^^7?S 7 0 2l:S5. ^IT, S 7 0 8 ©*flHfi£f*J&*NOT?*<5l& 
0 te> -hfBLfcS 702~S716 ©*&8I#*|| D $g S 7 0 8 CDfJ 

Hr^^Y E S fc&o ftt^\Z\t, ^(DmvmV)^-y ( S 7 0 0 ) £ 
25 t&TS 7 18 fcjttt. 
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10 4 

MUfit (ZMPrec) OA & - £ tl % . i:tMt§ZMP 

5 rec ft, j£H # 7K¥tfo#ffF^ IS 

to — Wtfe. (S7O80M) ^ili^Tr^^ct 5 fc, tggZMPSi 
10 iEt5fe&©t)0t$5. 

^©ZMPrec fit, MfB^a^W&J&BSTIBBJi b *> © HEUC-fr 

02 6C^l/feZMPrec 0#^;^->fc*ViT, # 0 K ( iff n 

16 MPOjfnjft^Mfc^btS) <h^fc, #^££*£nic£L, E*T© 
<fc 5 tC Z M P rec CD^^S$ (/^^-^) At*66ns. fctdV , S 
7 18 2 6 ft§ Tm *5 £££ Ts2 te^ttl^tt Ta, Tb fCg#m 
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mmftmm£.0mm*mft&®\zmmiz'ot!:\ f f t*> z MPrec 

b9kB(D CTi: < S 7 0 2 tZMPrec A ^ - XD&m'fe 2 * OiltJ^ 

£#=£#©«0&±#IS»a®&£<Z>!g£3fc#K Ctl^ vtferr ttS. 
uCT, Z MPrec /t ^ — >CD $ £ & £ flt bcurr £ bT^IU^ 

io ii®M^M$n§iigt§o 7c7£b, ^isniMo±Mi 

tftTU^-^ > b ZMPTOZMPrec — >«, 02 2OS5 18 
iC^V^T^fe Stl^cM 1 0 Z MPrec — > (S^^buIB 

acycl T&£0 2 6 CD-&^/^ — >) t^SffiblCDfP^a&^t-rSo 
JlCDcfc 5 tCl bT4^$tl&^?: Z M Prec ^lE^^^l^lK, ^(D^ 

i5 ^ cm i fetu^^cD^s) _h#^^^t^3S^^^n^n^i, £ 
^7tfc^T?^fcsnfc^0mt (mmmizs 3 1 00^3 0, 

20 jfi<hb, ZMPrec /^->SS 5 1 8 fcfe^T^* 6nfc/^-> 
<WSJ&* acycl T*5H2 6®#f /^-» £bfci§^CD^3t# 

<©n i fti§igft«K*iij:#£gft tMmm^^n^tid ior g , v s 

lorg it§ o 

A0jU Av0 1 £&©,fc"5 fcj£«T*. 

25 

A 0 1 =0 1- 6 lorg -3$ 5 0 
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A v 0 1 =v 0 1 — v 0 lorg -5£5 1 

A0l£<fctfAv01fc^ ZMPrec i&JE&® t # 3fe © £ # gfe & «: H 1 
5 ©SSRtf^ljS^OSgfcSt&fcT*. A 0 1 :fc«fctfAv0 Ifi 0 Kl&n 

ZMPrec miE^m\zm^m^x . ^m&mtmmvTJVdtv xa 

foioT, ZMPrec - XD^^i^^ SSulB acyc2 tUTl2tHI 
bTfc/fr^T, A 01^<fc£KAv01/&*O £ & § ^[ej# $ bcurr> 

io m lmm^^-^mm^ hi $ttbtc bcurr &^m&&<?>'&i&ft £ 

i^^T?, n^y M ©l^^^fcilTSftA^rM^ 1 0 I; 
7 ah-f — )V FH (Dcfc-5 &i§§l^#f££^o rt^^ A 0 1 25 £ 
^Av0&, bcurr> Jg 1 J&£ EI 2fc ^ # 5§m 3 bl, ^ 

m^momm^^mmM iiM^^^owm±i^mmMmm(Dm V 0 err 

A 01= ell * bcurr + cl2* bl + 0 err + el * v 0 err — & 5 2 
. A v 0 1 = c21 * bcurr + c22 * bl + e2 * v 0 err — 5& 5 3 

20 

MfiV, ell, cl2, c21s c22, el, e2 J*, % lMM^^O 
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*V»T, 5*5 2-. 5 3©#&T&S ell, cl2, c21, c22, el, e2 ^\ 

bcurr, HI 1 tS bl #ftj|3n«. *-fc*>l5* 5t 5 2 , 

5*5 3©*3a«OiUfc»3i^art**<c:fcfc:J:o.T, bcurr, bl # 

^nr^^oi^^^^Tc^-^^ h zMPiitg (zmp 

rec) ± f H ^ & ^ g, ^ # # ^ R ^ 

bcurr teKJtSftS. 

3fcV>T?S 7 2 OteJi*, aftO«IiZMP^-> <S 7 0 0 ©*H 
75:*, ilOMlfi, S 7 1 0 fcfe^TAa ©K$©#}g;^->s^@ 

s 7 o o vfr-^iz&^T&mznzfa^m&mte, mm<DM<, ± 

#^fl7C ; e>-^>hZMPiIfiZMPrec £0 (ZMPrec ©#^ 
7 0 0 OiK^iHW^i^tlfeMSMTft *©±#ffi*B 

S 7 1 8T^©e,tlfe±#:^^m7n ; 6-^>hZMPm^{fi;^-> 
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h&h, s 7 o o o;v-^ei^Wi:#6nfejKlIZMP/^-> 

£4fcIEf5C:£fc:<, S 7 1-8 ttfciftsBt&BtTG*- ;*> h Z 

*HJfi^T«, i^TK^^gfiat^ S 7 0 0 <DJV — 
10 fe©*6f SSfe< fc, ZMPrec C 

MfB^lsI^CDSIiHcin^T, S 7 1 STtfe&l^i^tTC^- 
>ilt, S 7 1 8 -Cjfc&fc-htt&f&ftTG^— J* > h ZMPilt/^ 

tmc±faMLmmwj£te2>o 

Sk±&. ISgZMP/^->fc±Mif7C : &-^> h ZMPil 

© 1 2fcIoT, _kfBCD^£:< S 0 2 8 \Z& V>T4*®#§ A° 9 * - ^ 
26 &#jEl/fc«, S 0 2 9tC3i^ IgZMP ^1)00^*^-^ > b 
(cfc < um&i-t}*-* > h07MP/£#) cDS^t£ia£*&5tT§A 0 
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m<ofth<D&, ZMP (mRHtyfoA) CDB*ZMP^6©rtl«*^ 

S 0 2 9 > htt«ftH«, HHB10t<&3 

•< T>*IfrftsifeJtf» 1 0 4 ©MMS (n>^7^7>X«i) te«to 

10 >-??*i T >X»f£ft5£«& 1 0 40MIiaS3>y7'f7> 

T >*fW»/B BtlffcRT}^ — * > h ck 5 icJB^p 2 2 
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1 1 o 

z.z.x\$, mw*ffimfcirz>%itb\z, m^m\z\^mm±o^^(Dm.m 
-*> h\zmmhxte%m&cti*:*-*>hw&m.m&, m^^irj (xi 

WP^^^OfeOD^rS M«<DS#^##$=g-#|l#: 2 <DJgsp2 2 

#ff^^^-5 v^^tutB® 5 (Dfeft^\z&tf%KM^tnnx\z, -^n 
nmz\H^n, hv<i,t, Jt<D3cm&&mhuu-3k?%j:5\zmfe 
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mi 2 lllot, ±130 < S 0 2 9 fccfeHT^K^-^ff^ 
«£B&ft*£L&«, &3V>teS 0 1 6 ©«Kfr*&:fc#NO'7? 

m.&frmzn%a T&t>%, so3ottt, g?\ B4o©siooo 

1 0 1 0 $TOll^^fif$n§. cn6OS 1 0 0 0*651 
0 10 STO^IH MafibfeU 3 6©S900#»SS910 £TCD#l 

SI 0 11 teift*,. buSBEII 2OS 0 2 9 T?^Ufc*.EA 
$0 IC^Stl^c *IT, £©#@Sg§ 110 Tji«fB5£d 2 6 J; D#ttJ 

tkmmm i o o\z^xt>fiz> 0 

*^£j&igig i o o vmmfe. si o i 2 izm&, 
k^-* > h#@ag§ 1 1 o nrc^^)vm^mKt! : e-^> 

J:#«*ft]n*&#sifeftati«. fc^b, ^s*7j<^^^ fx ^\ mm 

032OS6O8 tlfe^M^TK^^^f^^^fflEFxmin, 
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^f&fflfFxmin, Fxmax] £ & & V> J: 5 fc±#7K¥*P3i**«k tX±#§5 
*f SllOOICfeUt, 5t&B#£!j t ^ffiBH 330S612 <DMm\Z 

S 1 1 0 0 ©$IK*lf*J&*NOT?fcS:IB'&-fcfiJ:» S 1 1 0 2 fc51^, jK 
15 Satmp $^J6^)o JlOatmp fit, ^^.Wgi 1 0 OiA^tfJl' 

NfM k £33 W-5j£KHWKjft 2 mRC^lIS^ 2 m CD Jn 51 S &tl5 

20 mR«iI^2m€Wffc6n§. Sfc, gl&MJ k C^®) CD 
B«UfcJR*»i»jfc#ftJBttT8lftl*Hk ® g*&ttftjbttlftti:B#i£tt 

&)lt^5±^I^2 4mOftfitti^}&6n5t*lC, 51 EPS 81 k 

25 ±*I^2 4m(D^tilDji^^fe&n§. -^UT, £ n £> © Jfc & ® 
^HUlB^O 3 tf^AtSt*fc> l^0 3OMy fc^x stiffs 
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- * > h £T %> t&\zm&.0 3 <D d2 0 by/dt2 £ 0 \Z IT & § & £ , 
d2Xb/dt2 fcoViT*< itCiD, ±#RX**¥Jn»£ d2Xb/dt2 & 
±#7jc¥»P5iS atmp tbT^fe&n^. J: X) m^UWiti^^'T 
V>T, @if Z M P HI £ O&S*^-* > h Ot^^S^tOH* 

: E— H©AJP3iflP*0 tC VT±fe7k¥tomm a tmp *3ft«>5J;'3fcb 

5*>fcJBV>T:fc«>« (^^.^0 30 d20by/dt2 S^Ip±#^»^lJW 
^{C^^bT_LIB<hll^iC±#:7K :s Fin^Satmp J; 5 

15 -Ttl««fcVio 

^^TS110 4^6S111 4 £TSS#-> SufE® 3 7 0S 1 0 04 

s i o i 4 omm&mft £n&. 

S 1 1 0 0 <D*(I»f*lrJ|l#*YE ST^i^Cit S 1 1 1 6 tzm&> 
kW&mUTt^ — * > h ZMPMmm (ZMPrec) K?->&1BLMiS 
20 n^o ZKOSllOOTJ** ZMPrec /^->ft @370S1 01 

6 ti^o, 03 4 cds 7 1 8 ^mmi>tc±fammu?G : E- * > b ZM 

Pill (ZMPrec) - > fcKJfeS *l£ . 

tk^~e> S 1 1 1 8 43 <fctf S 1 1 2 0 H3 70S 1 0 1 8^5 

<ktf S 1 0 2 0 tBCftl^ffSft*. (II, ZMPrec 
25 rt&->\$0 *r&V>CDT, S 1 1 2 0T^J*e>tl^±#:^# : «7Cfflco± 
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#V>T> S 1 1 2 2 \zm&, fite±#afcjft;E- 

110 2 ©&ll£l?3*ttT*<b£ 0 
&^T% S 1 1 2 4*$«ktf S 112 6 IC3t*, H3 7 ©S 1 0 2 4* 

j;^s i o 2 6 tm-ommwrnftsnzo cncj:Di4 oos i o 

1 2 0^I^7t§. 

K±®ri<S10 12O«lI*ffofcft, S10 14tl^ ®3 
6 OS 9 1 4 i|lll-©»l^ffsn, ^B#«©±#*¥ffc«*«ktf 

%>* ^n^<fcD> 01 2©S 0 3 0 OH^Tt§. 

i*off*^SlZMP(:#ffln^-^> httftj&»tt*®*lti»« 
^^©i^fi^j6P,ti§„ fit, £n&, Ift & OSKr CD 
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nn»# ic & ** s mm o jshj « r s £ 3 k v x % £ ^ . 

034 ica*, mm t £«fffMxiA t *jp*., so 1 

Tf3it>t>. *mmmAifiifc\zmmi,it±#mt£tkm8; (mm 
¥10-86080^1. £ QMtfamizttmtemvm 6 <Dm&m & 
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vmfeom'&tmm, &fttfr®m®mK*mm&c,fr%ii&\z&\,yT%, *t 

CD 1 mMFKDZfiZmWte&titfy h 1 CD g fi \Z-%t'ir Z> <k 5 fcT^ « 

^jtm^b^^^ji^iicDf^^ i tit, ummmommte, 

15 ^i^cDP^y i (DmKtuzfe, ^fJUflK*^-^ > h^ttin 

z.<Dz.t\t, mvtfv h i <D±i$mm& t&m&®o±fogm 

ft t(Dm* 0 \z&j&i5^%$j}3k\zMVXmx.i<£. JVBftmBil] ^E- 
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Site, ffm3£VT, ^^frMitmKtl*-* > b\*. ZMP#ftnJ 
3 3 7 8 4 9 ^r£;m<D&ffi ^mmx $> & e 
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AcK:frft!»&iii8tefr3 £ Mf 220* 

3fe©J£*fttf:J&*teTb& tK M¥2 2©JftIf]&tfiH>Tb*5£3fc;F*G' 

bjfrb, ^lel^^ (miE&m) ©£/£i&*^T bfeiS^k:, mtf SO 2 
0^6 SO 2.8*t^ff$n» J*lE3M$©l*WttlB&9rfe&&ftiR£&b 



WO 03/061917 PCT/JP03/00435 

119 

^-fs^/uTv^o ^7^-^ii@ i 2®s o 2 8®i 

5 ^SUSI^tiTkfc, *ft#l ^E-^ > h Mdmd 

±#:3f/&2 4m(Dtll) £ C Ti^T & ck -5 \Z b T % J; V* „ 
10 ^fc*^BJ©^2^Ji^^^04 3-14 6 &0MlsTmW~?Z>* t£ 

20 ^M^Mfc^t^MfP^- b 2 6 0S|^D7 # 0£0 4 3 \Zm 

to ^mmmm^u, mm^itmmmm-u 1 1 2 ^^s^i^H 
^^-^ > h Mdmd mm&j&mw. ioocA*$ns. ^it, 

^ CD Mdmd §»JC ; E-7 f ;P^^^M^ ; e-^>bi:r3>^9-rT>X0J 
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12 0 

zmft&MB io4i:tn^$n§, ^L/T, &®-£.f&mm 1 o o rt©*a 
it > bftmig 1 1 0 te$>$T& £5 mimmmmo 

5 ®44 \z*mn^i&\z&tf z>i£m*ki&mw. 100 (D^acD^-r n 

Ir1®44^^T> S2010*6S 2 0 2 9 *?» V S1 lHIST^O 
>7U — ?-*r — h (il 2) <D S 0 1 0 6, S 0 2 9 StOjUIi 
ra — OMS^fjT^^n^c &:fe,> S 0 2 8 (^I^^^^T^S 2 0 2 
10 8) Of^jH ^>X& %m 3 5 © 7 D-^^— b CD S 8 0 0 \Z& \f%> 

1 o o &mm&}\zmij?%ifrm <Dm^m^^m^wmmm^}zmm 

Lfe%<DTa5D, S 2 0 3 0T?^$n§7nM©^MItt> S8 0 

15 S 2 0 2 9 0lI§^Tbfct, &5 V*teS 2 0 1 6 ©aRJBffifJfcj&SN 
OT! s 2 0 3 0 teii*,' Tfi^^oi^NFlt (Pf t co^-im 

CDtc^WWu MWBH 1 HlflOB 12OS 0 3 0 CDU-^;i/— ^> 

20 Mi©-^^titfe7;Mu XAtioT^^n^. -r s 
030 ^©it^v-f >n (^b<«s o 3 o (D^-^r )v—9->mmx 

&&E140CDS10 12 ©-y-^JKf^®!) T&&0 4 1 CDS 1 1 0 

2 ^cfct^S 1 1 2 2 fc*5V>T, tT^if^^S**-^ > b £ 0 itt 
(gSZMP t> ©@StMA^-^ > h©7.R¥/&#£ OtlT), 

25 ±#7K¥JP5i^ atmp ^tfe^n§. £ n CD B 3g . @12©S 
0 3 0 Ojffllt^-Ti:^. 
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s 2 o 3 ucii^ *3E»mawmm*&*L'r*. m 

S 2 0 3 1 OftiU, 04 5 ©If^-^fflSteJ; Ofrfcfctl, & 

o©s i o o o^6s 1011 iiM—omm&miftstiz. 
s 2 i i 2<Dmmtt, t(Dmm^m-rm4 e cD^ n ~^^- hem* 

nTV^U 0 -^IIT, S 2 2 0 OTft ^iE^^©J:#7X^fi:e(DMll} 

* (mm t - a t <Dfflfflmm*vmm&)iz&ibiontcm) tc^o± 
#7j<^^g©MiEifit cnfm t - a t ommmm-vs 203 0 tc^v^x^ 
j&snfcte) &&\,*}$^mm. mm t ©«f»j««n?s 2 0 3 0 k&^t 

#^t% s 2 2 0 2 icji*., mjE&®<D±fommn h7t&m<D±fem 

^i©iTfe§tT^f B U#^i«^5tl§. £©S 2 2 0 2 
Tte> S 2 2 0 O©^5 s ;PM±#zK¥tt«it©||[ffl«ia0»'&i:W«, 

S 2 2 0 4ta», tTJi/ffliMifigisic, -*©g 
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12 2 

>b^$im Mpfdmd W&MZn&a %L\Z&JE&®(D±i£&M : E — H <D 

- x > bm&m Mpfdmd mm±^^tm i E-b\z^^xmjE^m<D 
n\zft~DTm*kT%mKt]*:~- * > bfrt>7K&&<D±fe$kmnwti : E~- h 

Mpfdmd te. {sj^K^oy^-F/t-^OTliaoT^^ns. 

p i r>m, m<D7 j -bnv &mmm&m^T%£.^ B 

Mpfdmd = Kmp * ^ m± <& 7K ^fc « ^ 

+ Kmp v * ^6 5* ^ IBJ _h #: tK & S II CD lf# Wl ft ffi 

5$ d 2 8 

Kmp, Kmpv y 4 — F A y 2 >f ^ > (JtM^O> flkftZ*^ 

#cv>t, S 2 2 0 6fci», : t7 i )i'm±fammMm&m\z, ^tom* 

Mrfdmd &&:M%nZ> o ^\zmiE^^(D ±^m^=E — H C9_k#: 
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^-^bK^ffi Mrfdmd Jt #: HI & ^6 - H \Z J: o T#fIEg*&©± 

Mrfdmd tt, #| A. fc£#:5£ © MUM lC «fc o T&5£ & ft § „ 

£©#lTte, PrtyZMMmi: IT, P DM^M'JSfflViT^^^t, 

10 PID<S, fi&©7^ — H/ty ^<B9»M'J*fflV^x*> J:Vi. 

Mrfdmd =Kmr* ^^^K-b^^^^^ 

+ Kmrv* ^^;Vr^-h^^^^M©^P B 1^^tt 

iCd 2 9 

15 teU, Kmr, Kmrv tt7^-F;t^^^rV> (JtM^-f Ift^y-f 

x^gi-r&mfcj]^—* y v^^yt^mo^wmmmm^ - f©±#* 

* — * > b > b£, trMMi^S^M^^- 

;* > b 
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^d30 



At-^^M^I Mpfdmd tc — < n < f£Z> 5 

mfi&feitfcKt)^ — * > b^^m Mrfdmd \Z — ifc££:te&£^<5a 

$ i* 3 £ <£: # -5 „ 
* CT?, S 2 2 0 6 <D^, S 2 2 0 8 £*T©^# ( d n 5 * 

20 ftlJfcE;^-;* > h (±#afcift^- bVmEitl^ — * > b) 

b t*7 £ )i>±ftmmfi&mtt,mBt.j]*:- * > b t<D%:m&m&? 
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12 5 

^^#$i^lTM (jfcSO £i*5o TcfcV, ^jn^# 1 t 2 tt^-f 

&tg&#1) HMK^flcK^-;* > h Mdmd t^E^j&flsjfcK:^ 
-*>b<Dm (utlit MBSaSld 2 7 J&J^&t" 3 > y ^ -f 

W^ffl&M;l& £ to 
M /I & V* £ £ 0 

#^^^S^ft*M* ; E-^> h^2fcH Mrfdmd fc-aS;&teT?#S 
Ji#*¥&fig?5£ft;jBc£t;*7^E-j* > Mtf Mpfdmd - & 3; fc* 

£#fciDji&^&ft£f £ S 2 2 0 8 ©&3« ! *#Wfctt0!a.«jfc0 € fc 

Mdmd HuiB^Ex^-h^TK^^e^^^^S^^-^ 
Mpfdmd ^rr;P±#§£f^S£^tJ££#^~* > b 
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Mrfdmd tOfttjRfc-fRSt&t Ufc#'&lC*»t5K3>^5'f 7> 
^IWiffllllBcEA*-^ >.b <DUm ( = Mdmd+ Mpfdmd* Mrfdmd . 

Ji^Mil^- H ioT Mpfdmd £&te:J:#:|II 
^t-FC^oT Mrfdmd ^H4$t5 t^glT^tOHS*^ 

bfc^tciuiEss 0 2, 03 om±^^^)i±^m^z>mfcj]7k^m 

fttfUm Fin tLT^&6n§. £CD Fin ; E5 £ ;W_h#7jc 5 Pfeg^ 
10 Jg-ft;^^^^-;* > hltfi Mpfdmd fcJc^J^.K^TK^^^O^^fll 

tit©i*§fe^o zLvmKttTksfmftomm. Fin ra> m^^buib 

^ 1 SIIItiB|l / fei4 15)S 1 1 0 235ck^S 1 1 0 4 ilWIilcD 
^^{:J;oTtJ6§^<h^Tt§c J; 0 H#:i$fcte:> 5£ 0 3 <D 53 <Z> 
My £r (Mpfdmd + Mrfdmd) fc^^T^ (jfclB « Mpfdmd + Mrfdmd 
15 ICilZMPttoD ©^H^J^ — ;* > h CD&apteSiflJ My £ 

t5ot$§^ *^m^^T«^*2p«i»0T$»§) £&\z, m^o 

3 CD #32 CD J*d2 0by/dt2 £ Mrfdmd iCs^LTfo^sSS: d2Xb/dt2 IZ 

7K¥iraiifg (:niisno2o «tm P fcftats) #*3fcg> sti^c 

^TjC^^^cD^-fit Fin Cn^l 7 0 Fxtmp J&*3fc& £ 

^n&CDMin> Fin # - ^ > h fF^HH (f£ 

u < t ©tiwaaiic^viTia 4 5 cos 2 1 1 1 T^a&fc^im 

^TH4 5os2noT?*»fc^@tt) tc7)a«tit^$n> :ne© 
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®mmn\zw&%m%ij torn.) tmfeztiZo 

^7^-^>h Mltd tmKtj7kSff$,ft (&T> <m£Mlg£ri£ 

H#7jc¥*fc# Fltd iOl(0M¥SH t£j£-r<5l& 3 

i5 ^cD^&oiMte, ^ 3 ^jg^^T#MfcM^-r§ z: ii t *mmm 
wjz&tf&MTomwx'iit, 052-055 &mmvTmm&)izmmT 

H52-H5 50i5fe, fl^^-;* > h £ f£M J] t £ 2 

052CD<k5IC, (Fin, Min) 0 
^£tl3 (Fltd, Mltd) <DU(Dt\i<, Fin/^©*^ £££ * Tk^F/ifc^ 
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25 ±#:7K5p^g1i]Effl^I& ; E^;P^^{t; :: &~^ > h^^^it Mpfdmd CD 
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±ft&WitmWJEmniWl : E7 s )V&fe{b : £~*>b&$ttiL Mpfdnid <D 

*S^3^© r-j & r+j Kift**. 

iiigbfc#Mg2 001-13362 1 # fcidi^fc «fc 5 ft^ffi^iSfe © V^T 

iEmmm^:^)V2 o 2 ©^ito^tn^ («fc oj^#:«ifc«»iEfflas& 

BWIBIltfiSB&SB 10 0 bj&SfcH#T*5£lp_b#:igS&*! (S40CDS1 
(K4O0S1O1 4T^J66nfet)©) iC> ^jES^±#:^#^, ? 

l& ; E5 i ;U2 0 3 ©tifc^DT, P I ftfflffcg©:^ - K/t*; ^fWffltSU 
iaoT7^FA^I (tfcf«) ^£±#§£1^*1 IE 
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*>bm&{SL Mrfdmd tW&o CUT r^${j|j £ # ft fc CD « , ±# 

7jc^^s^jEffl^m^^;V'^^^ ; e-^ > h^^« Mpfdmd &m«io 

attiEJBB^'fcxJPSfcjete^-J*^ h Mrf £W&. 

jift&m&wiEmmwitET frgMit* - * > bm&m Mrfdmd • 

CDJ;^ te-rtitf A^. 

±^3S»^l«iEfflS5»t •x^SSfJt'ffc^ — ^ > h^Sjcfit Mrfdmd 
= Krp* (MlEfflSm^^^Ji^^^^^c 

■+ Krv * *$IEJB&I& ; E5 s ;i>J2#i5i&£3g& d <9 c/dt 

a 1 1 

tcfcV, Krp, Krv tt^w - K/ty^MUf ©y-f >T»S. 

Htf , EI 4 9 ©t»IB^n »;^H4ffl^TS 3 0 3 8©MS£l£9gt"<§> 
^ -fc|B(E>£<£:< , MfB ±#3K-¥ffi«:ttIEJH««r^7 i ;i'tt«lftI 2 0 6 
(5£a 1 0) id«i:^T±#:7jc5p{iMMjEffl^^ ; E^;V^^^ ; 6-^>h 
S^4t Mpfdmd HUIB_h#:^^^^iEffl^Sj^x 
^*»ai2 0 7 (Sail) fc«fcoT±#:*IMfcjEJi«»*^;i,5fcJfc 

te^e-;* > hs^tt Mrfdmd wen§. 
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Mfuii \z, ±&7k¥&mffiiEmmm : ey i )v&fefc*:-- * y h M P f ^rin 

^tfr^rr^ 2 0 2 (C7;|/^:x^^^^^-^ > h Mfull <D&mtKi& 

F0=mb*d2Xc/dt2- 1/h * Mpf a 1 2 

^?a^l3S^, luHI (P#^Jt-At) © Jr#:7K¥'l£g : fijEJgglt!/ ; E5 £ 
;P2 0 2 <DmKJ]7k3£ffcft&mTo 

&mm 2 aura, MUKDji^Tfc^^ffSjEffisi&^E^^^^it:^-^ > 

h Mpf (CcfcoT, Ji^7K^&mMiEffl^lfi^E^;^ 2 0 2 (~ H #J JC f£ 

^JBjggfr^-T 5 ;^^^-* > h Mpf Jt^h 
^m*Dfci\$.&MCZ> Z. t T, Mpf # 0 T & o Jfc bfe^^ 

©ifrteSffiiEffllKi&^E^JKOJERK* FO ©it Mm & 6 ft § 0 

nvx, ±&7k¥-&mniEmmm :: E7 s )v&feik^~-* > b M P f 
*^&mmjEmmm*7)]s&m<[i*:- * > bm$tm Mpfdmd ic-*a 

Jfcr>, itt&fMttjEffl&IbqE^l/Sfc^fc^---* > h Mrf ± 
frjfel^AWjEfflaW^^ftjeflS^-^ > hg^i Mrfdmd fc— *3 



WO 03/061917 PCT/JP03/00435 

15 5 

Mdmd t Mpf t Mrf t ©iT&ftl fc— » & t Ufe b fc , 

MP D t^4t?.*S^ ; e-^> h Min Min iHlftgB 2 0 9 C«fc 

5 > b Min tw&o mm&^-ffijEmmmfcjj^-- * > h Min \$, yc&iz 



Min = Mpfdmd + Mrfdmd 4- Mdmd — & a 1 3 

io -r&;bt3, ^MI&BtMiEeafffcR;^-* > h Min teu ±#tK 5 F#: 

mmEmmm^^jv&fefc*:-* > m^i Mpfdmd ^.k&^s^M 

lEffl^Itr^^;^^^^^-^ > h^^fit Mrfdmd tili^KA^- 
A>h Mdmd £&mn?Z>Zt\Z&r)n<£ftZ> 0 

±fa7k^&wffiJEmmm : £^)\'&fe4k : E-- * > v^&m Mpfdmd \z— 

it^-fr, ^o, ±#^^^i«iEffiS«l :: e^;i/^^{fc: ; E-^ > h Mrf 
±fcg^MMjEmMW} : £: : r)V&l£4b^:~-* > bS^iit Mrfdmd IC — ^ 

20 ^K^J^e-^ > h Mdmd t Mpf £ Mrf t (D \Z — ifc $ <£: V 
tc.m&\Z, m*k't2>mBil}7k¥J$ft Fin ^ Fin mi?g&2 1 0 J; D ^ 
&£>n&o ^<DmS^7K¥^^^^MmB#1tIEg^m^*7jc¥^^ Fin 
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Fr teOT&£o bfc^ot, MMUmffiJEWiW s mfcliyk :s Pmft Fin tt, 
±&7ksf®:mffi]Emmm : Z:7 £ fr&fefc*- * > b Mpf ^OT^ofci 

5 ^te*-;* > hgjfcffi Mpfdmd t^Itfeil t £ <fc o T *i flP T 5 JE£ £ 

# 7k¥fifc# £ in tl <d \z & % o 

Mpfdmd tcEMLfc^itcfc-o TiffinT ±#7jc 

io ¥&*MiE/jmifr^5 £ ;i'3^*b^~;* > h^^fii Mpfdmd ^_h#iiiit 

«m^MlEe^R;?J7j< : M# Fin te, 5$ a 1 5 tC 
^cT£ P *C> ±#7ic 5 F&gMlEfflMI& ; &5 :i ;i-^^^ ; E-^ > HSJfcffi 
Mpfdmd £ Ji^MjI^E- H^K^Jt^h ^fiJo tz.m\z, mm^ibtcy 

15 ^^e^^j^^^tK^^^ pfuii $e>tc .h^TK^^e^iEffl 

20 Fin - 1/h * Mpfdmd + Ffull + F0 -Sal5 

&\z&mrzmm.¥&L (mmmmu) 2 1 naoi, mm 

# Fin EinSfcMRg^in^.fcfltTfeS (|*ZMPStoD 
25 <£) MBMijEBWtfcBt**-.* > h Mltd &ttlR1AjESttft£:*i*¥Jft 
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*ijE**OfleK***¥rt»tt*IR*iEB«l*K**¥rt» Fltd fc- 

So *T Mltd feJ;tK Fltd &Z MP0J^^fr*J;^ms*7X¥^ 
^>h^^{it Mpfdmd \Z— ifc£fe»j£V>ffi£7S:£ «fc "5 

H*lc, _b#^^^ffiiEffl^li ; &^;P^^fb; ; e-^> h Mr fcfc, 

KD±#»#A*tiEffl55» ; E5 s ;i/5fif^fl: ; E---^>hS*<t Mrfdmd 
»^;i/-h#ti:tt Xc ^MlBMiEffiSl&^^^-h^^^^ 0c 

* > h M P f, & ^xs^^mmM^mmmm^jv^it^-^ > v Mrf 

20 ^-en^tlMpf?II^2 1 2, Mrf$ftl**B2 1 3 £ 0 ^ » & ft 3 . 
Mpf = (Fltd-Ffull-FO)*h -Sa2 0 

Mrf = Mltd- Mpf-Mdmd -5£a 2 1 

25 

Mpf ?£2?gB 2 1 2Tlt *R*|IEB«llcS 



WO 03/061917 PCT/JP03/0043S 

15 8 

Fltd*>6> yJV^^JVm^t}^^ Ffull liD, Mp^O-Cftolt 

fo §icrcic, ±#afeji i E- H*s*tt*h *mv& z t \z& t> * 

5 Mrf m#gP2 1 3tH B* Z M P * D ©«K*IjE B 

^-^>h Mltd ^e>t9ta.h#:7K 5 PfemMlEffi^»!j ; e5 £ ^^^'ffc ; &~^ 
> h Mpf .hltft^mH^^'-^ > h Mdmd t§iD§^<!:l:J:D, ± 
^IS^AMjEfflai&^^^Sfe^^^-^ > h Mrf AJft&ns. 

10 Mp, 43 «fctf±#§gfMffiiE/im»^5*;i'IfcK:&^-:* > h Mr 

Mp = Mpf-Mfull -Sa2 2 

Mr = Mrf & a 2 3 

15 

*Tfct>%* Mp ^#gP2 1 4 l:T, i^TK^^S^IEfflgl&^^JU^ 
^fb^ — *>b Mpf ^ £> ^^t^I/JBcRA^E — J* > h Mfull 

&n^o IM^^iiEfflSi^TJ^SA^-^ > h Mr tt, 

20 ±&mmMniEmmm : E ; r)v&M<[: : £--* > b Mrf tm-omtzn 
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&V>T, 2 0 5, 2 0 4 KIT, ^n^tl&zSa 2 4, Sa25 

5 tl3 0 

— & a 2 4 

10 

— 5£ a 2 5 

> h t VTMmmjEsmmBij]*-* > h Mitd w&tiznz t#\z, 
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5 — 5i a 2 6 

= 0m^IE@tlJ£>K*7fc¥^# Fltd 

a 2 7 

10 

£A_h £ £ < , S 3 0 3 8 (DMtlE^ff fcn§» 

jmEfBSSfr^e^v 2 o 3 tovtmm, mxu±^7K^^LmwiEmmWi : e 

20 5*^2 0 2<D±4*RjSC m±M?M&) 07K¥^m^, ±^^#^MIE 
m&Wl^TJl 2 0 3 * — ;K0|aHRft tt* ^M-fb^B )V 2 0 0 © 

2 0 0 ©4fc***** i^K^&g^IEffliSItl^;^ 0 2 (D±#:5gl!>£ 

±#ae»a»jE/B ts-ib*^ 203 1 (DVtmWk&im xtth <d temjE-z n 
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JP2 o o©^*^©^^^^^ xmatmv&i&ififrizt) 

C*lfcJ:DMI^2 0 2,2 0 3 CD*fteD&£g:«j; 

fcfc, _hfB©^57i#^^ ; E^^2 0 0 O4^^»CD^ 

"Tfc:b1S*UBH4 8 OS 3 0 3 6 ^t$nfe Z MPff$iffloS^f 

= (ZMP^iffl-@iZMP) *flcE*»itja#^* 

-Sa3 2 
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u- ^ ; v y v- — > ± T © if ^ ^ # t ^ 9 JV 7* 1/ - > -t © §9 m fk # t 

Mmax teHcM*^-.* > hWm&mO-tmm, Mmin «TKI§tT * £ . 

26 Mmax^ 3 > :/ 7 -f 7 >X $!ltSPffl 1 i e- ^ > b ^ Mmin 

-5£ a 3 3 



WO 03/061917 PCT/JP03/00435 

16 3 

%&mft\Z&&-?Z>ZL£\$, ^^Ttl$tl§. fetch, Fm&xUmRtJ 
5 Fmax^ *|IE£f*&©JBcK;&3fc¥J*# ^ Fmin -Sa3 4 

«fWIK*&IEB«flcK;&7R¥Jfc# Fltd fc-SS-fctiKK-atS. 
10 bfe^oT, Sa33 &&Zfift a3 411 S^65 fc-en^n&jS; a 3 
5 a 3 6 Kl^m^nSo 

Mmax^ Mltd ^ Mmin --^a 3 5 

Fmax^ Fltd ^ Fmin —5* a 3 6 

15 

m&). wtmizmKti*:-* > b® y m&t>®j&fr (tzj3totzt>vj& 
itm&j&\z&\,*T, mmffiiEummBiijTk^&ft pita 

l&ttlEBSIJfcS*^-;* > b Mltd ©Jffl. (Fltd, Mltd) &Jg«*±©j& 
20 5£ a 3 5 > 3a36 S^M"T^^C0^^ (ffF^f&ffl) H 

^^Hp^fc#^b, mmfSinmjEBmmR-ti^^ft Fin 
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(Fin, Min) b T V> £ \Z \$, M HI <Z>M*lT?R*r*D < , Mltd 

f*^lMRSB#1iiES^mS* ; E-^> h Min tb, Fltd te«!lPSB#*iIE 
S^m^*7K¥^^ Fin ^^<DCTt<> 

t, Sa35«a3 6 ^^^f S. T&:bl3, 3>^7-f7>X$!i 

5 mmmmKii*-*> ht>mK*>^-*> hB®&mm\zftGiis, 

Jfcfe, tefWISISflilEllSlflcS*^^* > h Min, ^0JP1^«IE@^^ 
M#7R2p/&# Fin fc«URS^W-*Tte: (^lE^-fte:) Mltd, 

Fitd tbiasAsns©!?, Mf3^iEfflgE»i ; E^;v-h^&® hnmffi 

Min &mRii=E— * > bw&mmmz&&isT^-&Kfr* %>%^\%. 
mmt&mffiiEummKtiyk^mft Fin &mBH}7k^i$,ftwwf&mmz 

¥f&&tftm;m>®£^m&nit&&m<Dmmiz& (Fin, Min) ##ftb 

TV* te, $KD£5\Z Mltd £ Fltd 

tf, Mltd £tf Fltd ©&3£&&B&E'r*a&te* ^CD&^fccfetfS 

20 jfcfc, Mltd £*S*!I I® IftffijEg — * > h Min £ b > Fltd & 

mmmmmiEmmmfcijTk^j&ft Fin Kti>t, 3>^7<7>x$j 

25 h Mpf £±#t£#:%MlEffl!lRt&^;V^^~* > h Mrf tel!&SB5£ 
a 2 O&^If^a 2 1 fc^V>T, Mltd \Z Min, Fltd fcl Fin ^r^Af^ 
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Mpf Mrf §^Iti.i^S^S5. £<DB£, ^Jfe^iBTfaU Mrf 

5 J&J±#*»A*|jEffl«» i E5 s Jl'SSf3tfl2 i E-^ > Mrfdmd T 

#&Bg D — BtT£ £ £ > f &fc>^ Mrf © Mrfdmd }&> E> CD 4fc IE J&* S /.h 

±fommMmiEmmm :: E : T)i 203 TanE-e^s^E*^— ;* > m*. 

bT, Jttt^teMjEJB&Ifr^;^ 0 2 <0»*T?*|jEb 

15 ^ichtt&f&^iJi&iEffl&s&^T*;^ o 3 oifj^^mM^b^^^^^fcin 

-L#^^^«Effl^lb^5 i ;i/ 2 0 3 £m7n£-fr£ <§|lp-k#§g$SI&K:t£[ 
7E$i±a) ±#7K^fegMlEffi^»i ; E^;i/ 2 0 2 £ti[7n£i*£ 

<i#:*¥4fc« te«7n£ I* 5) d t <fc rj fcft^tSO^S 

20 £Ul>„ T&to^ ±#^#^MiEfflS» ; e5 :; ;i' 2 0 3 £m7t$i*££: 
feOWeg§ Mrf ^^^^^^j^IEffi^i&^T 5 ^^^^^-^ > 
hM&m Mrfdmd fcT! ^ £ IS D — $C*r £ 21 <h £^35 $ 5 £ £ * 

ST, Mrf J^iftaftl^ftWiEffllRI&^^^ftJfe^*-^ > hg^ifi 
25 Mrfdmd — it t~ £ 86 (c & , 5£ a 2 0i^a2 1 £ tc £ V* T , Mltd 
\Z Min> Fltd Fin £ ftAT * £ £ T?# & tlfc Mpf <h Mrf GD|*IT, 
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Mrf tt^i^nf Mpf rcv&mMznfcttn&fsiiote^o 

Fltd <D^m.m* AF t V, Mltd OlliS AM ^ 
&5£<D£<5 Fltd t Mltd ^Ht5fe(0tt§. 

5 Fltd = Fin + A F -5£ a 3 7 

Mltd = Min+AM -Sa3 8 

iJl^T, itfff35£ a 2 0 a 2 1 <fc 0 > 

10 Mrf = Mltd- Mdmd- (Fltd- Ffull-FO)*h -Sa3 9 

-kfBzSa 3 7 ~5£a 3 9 jfc S £> «fc 5 iC, &i$;j!«3S: bT fc£, 
Mrf te^H^tl&^o #5W/&3iL U T V> tl K£, Mrf tt, Fltd= 

FklO Mltd=Min £ b fc t M D & § . 

15 

A.M = A F * h — & a 4 0 

£*_k«£ b\ AF*5<kt*AM«, JifB^a 4 0 Siglfeltni^e) 

20 j e<D±T> Mpf &±&7i<i : ¥tiLmi&jEmmW} : £7 £ )\'&i£fc : E-- 

^>Mti Mpfdmd a jane t*ta*u^cDT?, ^m* 

AF (tfcKAM) 0*ft^ll*S*l?**ISD/h$<3fe*J;5K:*Jt-r*. 
$ 6 t£5£ a 3 7 , 5£ a 3 8 V^T, Fltd £ Mltd t^^gtS. £ft 
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So 

«fc o \z VT&mznrz Fitd t Mita cdie&> m 5 3 > m 5 4 t 

&V>TH;*l^ (Fltd, Mltd) t?itt> m^L^fi, S^l^ (Fin, 
Min) «*!&J±#Sfe3it- FflcEAJfcJShTfcSttfcfc, 5£a 

(Fin, Min) fc ifi ^ & t & § . 

j£ (Fltd, Mltd) ©M^I^t§„ S2lj&09t£M^ S > _h# 

TK^-feeMiEffl^Rj^^;!/^^^^-^ > h Mpf fe'ttSfltSi, 
Mltd <h Fltd C^IiAF ©ittf^-ffcilfcit^- Fi£&#Jt 

^ht&5Jli^6fe, ±fBit^^\ (Fltd. Mltd) £ (Fin, Min) 

Mpf tdttZ^^lsfrM-grn (Fltd, Mltd) ©aoi^^fftt § £ t 

TctiV, 15 5©J:5}:, Sa35, ita36, Sa37, S;a 3 8, 
5Sa4 0£$ij£TS Fltd £ Mltd t U \Z &<D£5\Z 

Fltd t Mltd ^©^11(1 Mr Sfltfel^tS 

Mr ©^M***T?#«IS D ^*<)&:5i5 fc#Jt*r3. 

AM = A F * h. + AMp2 -^a4 1 

Fltd £ Mltd }*s Sa35, Sa36, 5£ a 3 7 , ^a38, Sa4 
1 5 fcjfcJfcStl*. tcfdU, AMp2 #0 te$BV>®£, Mr 

©^If#/h§<)5;50T, AMp2 0$&ttm&Wtfr£feZ&*> 
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JSfttrHJlflJt-^^M^tt Mpfdmd \Z T * £ m 0 Sfi V> C £: #t 

C 5 £ bT&5t$n& Pltd i Mltd tCDM^, H5 5fc*^T 
^*L/£ (Fltd, Mltd) tStt, 5£a35, ^a36Ti 

©J&OS^T), 6*,^ (Fin, Min) €£ # _h # M ii - K flc 

Mltd <^0JRiMiEeM^S^7jc¥^^ Fltd 

kite, ^a35, 5£ a 3 6 ©_h^fi Mmax, Fmax 35 ilCTSI Mmin, 
Fmin iJ0t)i§©T, g & Z M P * t> V) <D mmffilE g HiJfcM # ^ - * 

> h Mltd tmrnwiEmimmBctiTk^mft Fitd o £&3 0 

£k±&S 3 0 3 8 0la©PlT»^§, 

b)±#*¥&«*l:Effl&tt;E5*;Uffl»fl!l 2 0 6 0 ffi # T * -5 ±#?K¥ 
fc«ttjE««»*5*;Wftfcfc*-*>h!^n Mpfdmd *5*;P-k 
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ffi«l^T^ 2 0 3 ©Ji#:®I&^Jp^^fecDiC75:oTV^ 0 ? ;|, 

0 1 (DWitl^-fo mM^^E^^^^CDMRjtCcfcoT^ 

>h MfullT&O. -b#7K¥&g^iEffl^»^5 :? ;i/2 0 2 CD±#^» 

+ ±fommMffiiEmmm i £7 s fr*- * > h Mr 

5£d 3 1 
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- y)V^^)vmK^^-^ > b 

5£ d 3 2 



ffl^K^y 5 ;^^^-^ > b Mrf £ — ®c$i3:TV*£„ -Tfrfc)^ & 

.h^il^^MiEffiai&^-x^^-^ > b Mr 

= ±#§g#^«IEffl^»/^;b^fl^-* > b Mrf 

5£d 3 3 

bfc^oT, Sd3 1, Sd3 2*>J;trad 3 3<t 0 ^5*^^A"T £ . 
^fMMKA^-^V b 

= ±fc* : ¥i<LW%IJEm ^y" ll&Mit*- * > b Mpf 
+ ±#§gf£^MlEffl^;i'^te ; E--;* > b Mrf 

d 3 4 

^d34H fg 2 HJfiWOaSld 3 0 tc2tJf&T S £ o T V* £ . 
^ > b Mpf t±#^#^f«IEffi«i& ; e^;V^^^ ; E-^ > b Mrf 
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±&m®&ffijEmmwi : E7 s )\'&fefc : £-* > b Mrf 

= mmm%.t} : £— * > b Mitd 

^mfct)^- * y b Mdmd 



5Sd 3 5 



mmmRtj^—* > b Mita 
io = : Ey £ )vm^mKti : e-^> b + mm^mRt}^:-^> b Mdmd 

5£d 3 6 



15 Steft3£Sn5. l/fc^bt, 3 6©^St)^SAt-^>b^ 

££>te, *^Jfi^t8-C«, ftHIS^S*^-^ > h Mltd &3 >y^_-T 
7 >7>mWm mnfcRt)^ — * > b izT^tDX^ .hIEiSd 3 6tioT, 
MfH^d 2 7 &m±L~? So 
20 f&S£(DJ;5te«^I?: ($II&&S!8B2 1 1) CioT, $!!PS*fl 

^dte&jesnso 

25 wis*tiEa«mK**¥^^ Fitd »*r 
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*&, MIR^K (ftJPSM®^ 2 l l) commute, *7n*fri*«k^ 
2 &«SLfc±'T?lJ1S6fclKtK ffiaiSIIcK*^-^ > h Mltd 3&>&-L#* 
5 ^g^IEffl^^gr^t^-^ > h Mpf £ fttflt £J£M^7 * > h 

Mdmd t %mctc*:-* > ±&m$%&ffijEmmm : E7 £ )i'&fcik 
"e — ^ybm^m Mrfdmd 3 \z^m^ti 

10 I^WiEJlSKi^"^^^^-;^ h Mrf fci, _L IE 

ItfJl/gf^t-^^Mtl Mrfdmd \Z — $k&fr\-±jBi^m\Z73i& 

Mpfdmd ^ & Ji^K^&MMlEfflSifr^^l'^'fK-* > h Mpf £ 

15 ^^-r^^^ott^mstccfcn^, mm^Wi (mmmmm2 id 

^^gfJtft;^ — ;* > b^^M Mpfdmd IC— S*}fe«jSViffifc3&:* «£ 
20 $!IPS#^ (ffllBftL9ffi2 1 1) A#a*3iSfcT<&n«, tii* 
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mamMMMfe, mtzm 1 ~ 1 4mm, mi 6~2 3mm\z^mbx^ 
^^jv^-^y b Mp &BmmKt}<DmiEmftm\z®m 

^^E-^>h Mdmd )^» 1 I^SI^ifcffia b, 3 > ^7 9 -f 7 > X 

ft^^sfcjefls^-^^MUfttt Mpfdmd 3s&z*±&mm&njEmm 

10 t&^^^^Jt-fb* — J^-> h5?*«l Mrfdmd 2 g&tlfettteffl MS T 

£ . S fc, Sb^^^E^^ tit, ^M-fb^^Jl- 200 (11 0©€f 

;v) i^^;i/^5 :? ;i/2 o 1 1 ±&mmMiEmmm : £ ; r jv 2 0 3i, ±# 
7jc 5 P^ssiE»^«i ; e^;P2 0 2 t^^v>e»n> mM^^ 2 0 0, 
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